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(57) ABSTRACT

An adjustable pillow device and a pillow adjusting method
are disclosed, the adjustable pillow device comprising: a
headrest body (1), the height of a region thereol being
self-adjustable according to the posture of a sleeper; an
inflation/deflation mechanism (2) connected to the headrest
body (1) for adjusting the height of a region of the headrest
body (1); a sensor (3) for collecting information about the
sleeper and providing feedback; a central information pro-
cessor (4) connected to the sensor (3) and the control end of
the inflation/deflation mechamsm (2) respectively for
receiving information from the sensor (3) and sending an
adjustment direction to the control end of the inflation/
deflation mechanism (2) according to the sleeping posture
information and the body data figure of the sleeper. The
adjustable pillow device and method ensure that a sleeper
has the most natural and physiologic sleeping posture, and

ecnable automatic adjustment of the head and neck of the
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sleeper 1n di

ity, and meeting the needs of the public.

18 Claims, 12 Drawing Sheets

‘erent sleeping postures to allow the head to be
in a proper position relative to the neck, thus providing the
sleeper with deeper and longer sleep, improving sleep qual-
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ADJUSTABLE PILLOW DEVICE AND
METHOD

FIELD

The present disclosure relates to the technical filed of
health and sleep products, and more particularly, to an
adjustable pillow device and method.

BACKGROUND

The quality of sleep of a person determines his/her
physical and mental state throughout the day. That makes 1t
particularly important to have a good sleep. A pillow 1s
generally necessary for sleep, and the height and comifort of
the pillow have great eflects on the quality of sleep. In
addition, for oflice workers who generally sit 1n an oflice all
day, the pillow 1s expected to play an important role 1n the
health of the cervical spine during periods of sleep.

Nowadays, a growing number of pillows have a health
care Tunction. For example, a “magnetic pillow” has been
claimed to have a certain eflect on treating neurasthenia,
insomnia, headache and tinnitus. A pillow called “cervical
pillow” 1s popular in the U.S. and Hong Kong, which claims
to relax muscles of the neck, shoulders and skull base, to
climinate fatigue. In addition, a pillow called “massage
pillow” has been developed in Japan, which claims to
release energy like an oscillator to promote blood circulation
and metabolism, and to have a role 1n improving sleep. In the
history of mankind, there have been many different kinds of
pillows and most of them use diflerent contours and shapes
or different interior padding materials to achieve different
supporting effects. In fact, body figure data varies from
person to person. Even within the same person, our skull
width, neck width and shoulder width (including fatty tis-
sue); and the special relationship between the back of our
skull, cervical spine, and upper back muscle (with fatty
tissue) may change from time to time, due to various factor
such as age, weight, changes 1n body size and body/skeletal
degeneration. Most, 1f not all, of the existing pillows belong
to a passive device, and such passive pillow cannot satisiy
the sleeping needs of all people or of the same person under
various times and conditions.

SUMMARY

In view of the above, an objective of the present disclo-
sure 1s to provide an adjustable pillow device to overcome
the defects of the prior art, which enables automatic adjust-
ment of the head and neck of the sleeper according to his/her
different sleeping postures, to allow the head to be 1n a
proper position relative to the neck, thus providing the
sleeper with deeper and longer sleep, and to improve the
quality of sleep.

An adjustable pillow device 1s provided, including:

a main body, the height of which 1s adjustable according
to the posture of a sleeper;

an inflation-deflation mechanism, connected to the main
body, and programmed to perform regional height adjust-
ment of the pillow;

a sensor, programmed to collect and feed back informa-
tion about the sleeper; and

a central information processor, connected to the sensor
and to a control terminal of the inflation-deflation mecha-
nism respectively, and configured to recerve the information
from the sensor, and send an adjusting direction to the
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control terminal of the inflation-deflation mechanism based
on the sleeping posture information and body figure data of
the sleeper.

In one embodiment, the main body includes a cervical
spine supporting areca and a head supporting area, the
cervical spine supporting area has a height higher than the
head supporting area, and each of the cervical spine sup-
porting area and the head supporting area 1s provided with
at least one air bag.

In one embodiment, the cervical spine supporting area 1s
provided with three air bags sequentially arranged along the
length of the main body, and the head supporting area is
provided with one air bag.

In one embodiment, the cervical spine supporting area 1s
provided with three air bags sequentially arranged along the
length of the main body, and the head supporting area 1s
provided with three air bags sequentially arranged along the
length of the main body.

In one embodiment, the inflation-deflation mechanism
includes an air pump, and a pressure tubing connecting the
air pump to the air bag, the air pump has a control terminal
clectrically connected to the central information processor,
and the pressure tubing 1s provided with a switching valve
clectrically connected to the central information processor.

In one embodiment, the air pump 1s a silent air pump.

In one embodiment, the cervical spine supporting area
and/or the head supporting area are provided with a tem-
perature adjuster.

In one embodiment, the adjustable pillow device further
includes plates arranged 1n the head supporting area and/or
the cervical spine supporting area respectively, the plate
arranged 1n the head supporting area i1s positioned away
from the top of the head supporting area, and the plate
arranged 1n the cervical spine supporting area 1s positioned
away from the top of the cervical spine supporting area.

In one embodiment, the central information processor
and/or the air pump are arranged in a box with sound
insulation properties.

In one embodiment, the adjustable pillow device turther
includes an information storage device electrically con-
nected to the central information processor.

In one embodiment, the adjustable pillow device turther
includes an information transmission mechanism electri-
cally connected to the central information processor.

In one embodiment, the adjustable pillow device further
includes an environmental information collector electrically
connected to the central information processor.

In one embodiment, the sensor includes an image sensor
to be installed above the head of a sleeper.

In one embodiment, the sensor includes an accelerometer
to be located below the main body or on the chest, back, hip
or head of the sleeper.

In one embodiment, the sensor mncludes an 1mage sensor
installed above the head of the sleeper, and an accelerometer
located below the main body or on the chest, back, hip or
head of the sleeper.

In one embodiment, the sensor further includes a sound
SENnsor.

In one embodiment, the sensor further includes a blood-
oxygen measuring device attached to a hand of the sleeper.

A pillow adjusting method 1s provided, including:

collecting, by a sensor, information about a sleeper;

recerving, by a central information processor, the infor-
mation from the sensor, and sending an adjusting direction
to an intlation-deflation mechanism based on the sleeping
posture mformation and body figure data of the sleeper; and
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performing, by a main body, regional height adjustment of
the main body, driven by the inflation-deflation mechanism.

The pillow adjusting method further includes:

maintaining physiological curvature of the cervical spine
of the sleeper by directing the main body to perform regional
height adjustment via the intlation-detlation mechanism,
when the sensor detects that the sleeper 1s lying supine.

The pillow adjusting method further includes:

maintaiming that an axial line from the sleeper’s vertex to
the sleeper’s chin 1s on the same horizontal plane as the
sleeper’s cervical and thoracic spine by directing the main
body to perform regional height adjustment via the inflation-
deflation mechanism, when the sensor detects that the
sleeper 1s lying laterally.

The pillow adjusting method further includes:

facilitating the sleeper to change from lying supine to
lying laterally by directing the main body to perform
regional height adjustment via the inflation-deflation mecha-
nism, when the sensor detects that the sleeper 1s snoring,
with a respiratory rate below a predetermined value, and that
the sleeper 1s lying supine.

The pillow adjusting method further includes:

facilitating the sleeper to change from sleeping on his/her
left side to sleeping on his/her right side by directing the
main body to perform regional height adjustment via the
inflation-deflation mechanism, when the sensor detects that
the sleeper 1s snoring, with a respiratory rate below a
predetermined value, and that the sleeper i1s sleeping on
his/her left side; and facilitating the sleeper to change from
sleeping on his/her right side to sleeping on his/her left side
by directing the main body to perform regional height
adjustment via the inflation-deflation mechanism, when the
sensor detects that the sleeper i1s snoring, with a respiratory
rate below a predetermined value, and that the sleeper 1s
sleeping on his/her right side.

Preferably, the method further includes:

controlling, by the central information processor, the
inflation-deflation mechanism to withhold from intervening,
when the sensor detects that the sleeper 1s asleep, and that
cach of blood oxygen saturation, breathing rate and heart
rate of the sleeper falls within a predetermined range.

Advantages or principles of the above technical solutions
are described as below.

(1) According to the present disclosure, a sensor 1s used
to collect information about a sleeper, and a central 1nfor-
mation processor 1s used to process the sleeping posture
information and body figure data of the sleeper, and to direct
an 1ntlation-detlation mechamism to control a main body to
perform an active adjustment, and in this way, timely
adjustment can be achieved, to ensure that the sleeper has a
most natural and physiologic sleeping posture.

(2) The present disclosure can ensure the cervical spine 1s
in a resting or recovery state with minimal strain and twist.

(3) The present disclosure can prolong the duration when
the sleeper 1s 1n deep sleep, and improve blood circulation
through the carotid and vertebral arteries.

(4) The present disclosure can reduce the incidence of
conscious or subconscious wakening during sleep.

(5) The present disclosure can prolong the duration when
the upper airway 1s patent, reduce snoring, reduce the
occurrence of sleep apnea, improve the amount of oxygen
carried by red blood cells, and prevent oxygen deficiency
from occurring.

(6) The present disclosure can reduce the occurrence of
tachycardia, bradycardia or arrhythmia caused by sleep
apnea or upper airway obstruction.
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(7) The device according to the present disclosure 1s
simple 1n structure and design, and reliable 1n posture
detection and adjustment, and can meet the public’s needs.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a structural schematic diagram illustrating an
adjustable pillow device according to Example One of the
present disclosure.

FIG. 2 1s a cross-sectional view of a main body according
to Example One of the present disclosure.

FIG. 3 1s a top view of the main body according to
Example One of the present disclosure.

FIG. 4 1s a top view showing a sleeper lying supine (P0)
according to Example One of the present disclosure.

FIG. 5 1s a top view showing a sleeper sleeping on his/her
right side and his/her head is at the center of the main body
(R0) according to Example One of the present disclosure.

FIG. 6 1s a top view showing a sleeper 1s sleeping on
his/her left side and his/her head 1s at the center of the main
body (LL0) according to Example One of the present disclo-
sure.

FIG. 7 1s a top view showing a sleeper 1s sleeping on
his/her right side and his/her head 1s on the right of the main
body (RR), or a sleeper 1s sleeping on his/her left side and
his/her head 1s on the left of the main body (LL), or a sleeper
1s lying supine and his/her head 1s at the center of the main
body (P0) according to Example One of the present disclo-
sure.

FIG. 8 1s a top view showing a sleeper lying supine and
snoring according to Example One of the present disclosure.

FIG. 9a 15 a top view showing an accelerometer arranged
below the main body according to Example One of the
present disclosure.

FIG. 95 15 a top view showing an accelerometer arranged
on the chest or the back of the sleeper according to Example
One of the present disclosure.

FIG. 9¢ 15 a top view showing an accelerometer arranged
on the hip of the sleeper according to Example One of the
present disclosure.

FIG. 10a 1s a schematic diagram illustrating a sleeper
lying supine with too high a head supporting area and too
low a cervical spine supporting area according to Example
One of the present disclosure.

FIG. 106 1s a schematic diagram illustrating a sleeper
lying supine with too low a head supporting area and too
high a cervical spine supporting area according to Example
One of the present disclosure.

FIG. 10c¢ 1s a schematic diagram illustrating a sleeper
lying supine with a head supporting area and a cervical spine
supporting area of appropriate heights according to Example
One of the present disclosure.

FIG. 11a 1s a schematic diagram 1llustrating a sleeper
lying laterally with too high a head supporting area and too
low a cervical spine supporting area according to Example
One of the present disclosure.

FIG. 115 1s a schematic diagram 1llustrating a sleeper
lying laterally with too low a head supporting area and too
high a cervical spine supporting area according to Example
One of the present disclosure.

FIG. 11c¢ 1s a schematic diagram 1illustrating a sleeper
lying laterally with a head supporting area and a cervical
spine supporting area of appropriate heights according to
Example One of the present disclosure.
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FIG. 12 1s a top view of the main body according to
Example Two of the present disclosure.

DESCRIPTION OF REFERENCE SIGNS

1: main body; 2: inflation-detlation mechanism; 3: sensor;
4: central information processor; 5: pressure tubing; 6:
cervical spine supporting area; 7: head supporting area; 8:
air bag; 9: plate; 10: image sensor; 11: sound sensor; and 12:
accelerometer.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1l

The embodiments of the present disclosure will be
described 1n detail by reference to the accompanying draw-
ngs.

Example One

As shown 1 FIG. 1, an adjustable pillow device 1s
provided in this embodiment, including a main body 1,
configured to perform regional height adjustment according
to the posture of a sleeper; an inflation-deflation mechanism
2, connected to the main body, and programmed to adjust the
regional height of the pillow; a sensor 3, programmed to
collect and feed back information about the sleeper; and a
central information processor 4, connected to the sensor 3
and to a control terminal of the inflation-deflation mecha-

nism 2 respectively, and configured to receive the informa-
tion from the sensor 3, and send an adjusting direction to the
control terminal of the inflation-deflation mechanism 2
based on the sleeping posture information and body figure
data of the sleeper. During the sleep monitoring, the central
information processor 4 may receive mformation from the
sensor 3, recognize whether the sleeper 1s lying supine or
laterally, and acquire positional information of the head of
the sleeper. Every time the sleeper changes his/her position,
the sensor 3 may detect the changed posture of the sleeper,
and the inflation-deflation mechanism 2 may drive the main
body to perform a corresponding adjustment. Various kinds
of sensors 3 may be used, as long as these sensors can detect
or sense the sleeping posture of the sleeper, collect the
detected or sensed information, and feed back the informa-
tion to the central information processor 4 timely. In addi-
tion, the arrangement of the sensor 3 varies with the kind of
the sensor 3.

According to the present disclosure, a sensor 3 1s used to
collect information about a sleeper, and a central informa-
tion processor 1s used to process the sleeping posture infor-
mation and body figure data of the sleeper, and to direct an
inflation-deflation mechanism 2 to control a main body 1 to
perform an active adjustment. In this way, a purposeful and
timely adjustment can be achieved, to ensure that the sleeper
has a most natural and physiologic sleeping posture. The
present disclosure can also ensure the cervical spine 1s 1n a
resting or recovery state with mimimal strain and twist,
increase the period when the sleeper 1s 1 deep sleep,
improve blood circulation of the carotid and vertebral arter-
ies. The present disclosure can reduce the incidence of
conscious or subconscious awakening during sleep, prolong-
ing the duration when the upper airway 1s unobstructed, to
lower noise caused by snoring, reduce snoring, reduce sleep
apnea, improve the amount of oxygen carried by red blood
cells, and prevent oxygen deficiency from occurring. In
addition, the present disclosure can reduce the occurrence of
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tachycardia, bradycardia or arrhythmia caused by sleep
apnea or upper airway obstruction.

As shown 1n FIG. 2, the main body 1 1n this embodiment
includes a cervical spine supporting areca 6 and a head
supporting area 7. The cervical spine supporting area 6 has
a height higher than the head supporting area 7, facilitating
the achievement of a physiological curvature. Each of the
cervical spine supporting arca 6 and the head supporting
area 7 1s provided with at least one air bag 8. In this way, the
regional heights of the main body 1 may be adjusted by
inflating or detlating the air bag 8. In this embodiment, the
cervical spine supporting area 6 1s provided with three air
bags 8 sequentially arranged along the length of the main
body 1, improving the sensitivity of the adjustment to the
cervical spine. The head supporting area 7 1s provided with
one air bag 8.

In this embodiment, the inflation-deflation mechanism 2
includes an air pump, and a pressure tubing connecting the
air pump to the air bag 8. The air pump has a control terminal
clectrically connected to the central information processor 4,
and the pressure tubing 5 1s provided with a switching valve
clectrically connected to the central information processor 4.
The air pump 1s preferably a silent air pump, to prevent noise
generated during the operation of the air pump from aflect-
ing the sleep quality of the sleeper. The inflation-deflation
mechanism 2 may activate one or more air pumps, and
switch on one or more corresponding switching valves to
inflate the air bag 8 through the pressure tubing 3, after
receiving the direction for adjustment from the central
information processor 4, such that the height and contour of
the main body can be adjusted. The switching valve may be
switched off after the adjustment 1s completed. Whenever
the sensor 3 detects any change in posture of the sleeper,
whether the sleeper 1s lying supine or laterally, the central
information processor 4 will direct the airr pump to drive
different air bags 8, to achueve corresponding height adjust-
ments to the diflerent areas of the main body 1, so that the
sleeper 1s always 1n a physiologic posture, 1n which the head
and cervical spine are 1 a perfectly balanced and resting
state, with minimal strain and twist, to help improve the
sleep quality of the sleeper.

Further, the cervical spine supporting area 6 and/or the
head supporting area 7 are provided with a temperature
adjuster programmed to fine-tune the temperature of the
main body, to help the sleeper to sleep and improve the sleep
quality. The temperature adjuster 1s electrically connected to
the central information processor to transmit data about any
temperature variation i the main body 1. According to
practical requirements, the adjustable pillow device may
turther include plates 9 arranged 1n the head supporting area
7 and/or the cervical spine supporting area 6 respectively.
The plate 9 arranged 1n the head supporting area 7 may be
positioned away from the top of the head supporting area 7,
and the plate 9 arranged 1n the cervical spine supporting area
6 may be positioned away from the top of the cervical spine
supporting area 6, to avoid aflecting the flexibility and
suppleness of the main body 1. The plates 9 may provide an
additional pre-adjustment to the height level of the main
body.

As shown 1n FIG. 1, the central information processor 4
and/or the air pump are arranged in a box with sound
insulation properties. The box may be arranged under the
main body 1, or placed on the tloor, to greatly reduce noise,
and avoid heating of any main body components, thereby
allecting the sleeper. It will be appreciated that the position
of the box 1s not limited to be arranged under the main body
1, and the box can be arranged at other position according
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to the shape of the main body 1, for example, the box may
be embedded in the main body 1.

In this embodiment, the adjustable pillow device may
include an environmental information collector electrically
connected to the central information processor. The envi- 5
ronmental information collector may be arranged above the
main body 1. The environmental information collector 1s
programmed to collect environmental information, such as
ambient temperature, humidity, or air quality. The environ-
mental information collector 1s an optional component. 10

The adjustable pillow device may further include an
information storage device electrically connected to the
central information processor 4. Both the sleeping posture
and other physiologic information (such as blood oxygen,
heart rate, respiratory rate or period of snoring) collected by 15
cach sensor 3, and the environmental information (such as
ambient temperature, humidity, or air quality) collected by
the environmental information collector can be stored 1n the
information storage device. In this embodiment, the infor-
mation storage device 1s a storage card. 20

In this embodiment, the adjustable pillow device may
further include an information transmission mechanism
clectrically connected to the central information processor 4.
The sleep information and the environmental information
may be transmitted to an electronic device (such as mobile 25
phone, smart bracelet, smart watch or other portable elec-
tronic devices) via network, and be displayed on an elec-
tronic screen. Any change in sleeping posture, the exact
sleeping posture at any given time and the duration of each
sleeping posture may be displayed, so that the sleeper may 30
have a clear idea on his/her sleep quality all night. These
information on human physiology and sleep quality may be
uploaded to any “health” software products or apps embed-
ded in a smart phone (for example, with an Android or
iPhone operating system). 35

As shown 1n FIGS. 1 and 4, the sensor 3 includes an 1image
sensor 10 arranged above the head of the sleeper, pro-
grammed to sense the sleeping posture of the sleeper, and
transmit information to the central information processor 4
in real time. Preferably, the distance between the image 40
sensor 10 and the main body 1 1s within a range of 1 m~2
m, which 1s a good distance to collect sleep information. In
this embodiment, the 1mage sensor 10 1s a passive iirared
sensor 3 programmed to collect thermal infrared 1mages of
the sleeper, and transmit information to the central informa- 45
tion processor 4 1n real time. The sensor 3 may detect every
change 1n the sleeping posture of the sleeper without emit-
ting any light. Two orthogonal 1images taken at an angle of
90 degrees between them may be combined to form a
“stereoscopic 1mage”’, to improve the accuracy 1n the analy- 50
s1s of the posture of the sleeper.

As shown 1n FIGS. 9a, 95 and 9c¢, the sensor 3 may further
include an accelerometer 12 arranged below the main body
1 or on the chest, back, hip or head of the sleeper. The
accelerometer 12 may detect a change 1n the gradient every 55
time the sleeper changes his/her sleeping posture. In addi-
tion, the accelerometer 12 may also detect the heart rate and
respiratory rate of the sleeper, to obtain the sleep information
of the sleeper.

In this embodiment, the sensor may further include a 6o
sound sensor 11 arranged above the main body 1. The sound
sensor 11 1s programmed to detect information about any
snoring of the sleeper, such as the time of snoring, and
transmit the detected information to the central information
processor 4 to be analyzed. In this way, the respiratory rate, 65
respiratory pattern and sound of the sleeper may be recorded
in real time. The sound sensor 11 1s also programmed to
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detect noise inside or outside the room, such as a sudden
noise. The central information processor 4 may record the
noise, and show the time of noise, the influence on the sleep
quality of the sleeper and so on in terms of diagrams. This
may allow the sleeper to 1dentily and avoid certain external
factors which may aflect his/her sleep quality. If the ambient
noise or the time when the sleeper 1s snoring, does not need
to be detected, the sensor 3 does not need to include a sound
sensor 11. The sound sensor 11 1s an optional component.
The sensor 3 may further include a blood-oxygen measuring
device attached to a hand of the sleeper, programmed to
detect the blood oxygen of the sleeper.

The 1mage sensor 10, the sound sensor 11 and the envi-
ronmental information collector may be mounted on a wall.
For example, they may be fixed on the wall through bolts,
nails or other fixing devices respectively, or they be hung on
the wall through strings or adhesive devices respectively. In
addition, all the sleep information collected by the image
sensor 10, the accelerometer 12, the environmental infor-

mation collector and the sound sensor 11 may be recorded
and stored, and transmit to another electronic device via
network.

A pillow adjusting method 1s also provided, including:

collecting, by a sensor 3, information about a sleeper;
receiving, by a central information processor 4, the infor-
mation from the sensor 3, and sending an adjusting direction
to an 1nflation-deflation mechanism 2 based on the sleeping
posture information and body figure data of the sleeper; and
performing, by a main body 1, the regional height adjust-
ment of the main body, driven by the inflation-deflation
mechamism 2.

The sleeper will need to enter certain human-body figure
data, such as lateral and antero-posterior dimensions of
his/her head, neck, chest, and shoulders into the device,
betore using the adjustable pillow device. The central infor-
mation processor 4 will store these parameters and work out
the best physiological curve based on the above data.
Alternatively, the above data may also be detected by the
sensor and input into the central information processor 4
automatically. In this way, the sensor 3 may collect infor-
mation about the sleeper, and the central information pro-
cessor 4 may process the information and calculate the
parameters of the sleeper, to direct the inflation-deflation
mechanism 2 to control the main body 1 to have an active
adjustment, so that a purposetful and timely adjustment can
be achieved, to ensure that the sleeper has a most natural and
physiologic sleeping posture.

As shown 1n FIG. 10a, the head supporting area 1s too
high, and the cervical spine supporting area 1s too low, so the
cervical spine of the sleeper lacks a physiological curve. As
shown 1n FI1G. 105, the head supporting area 1s too low, and
the cervical spine supporting area 1s too high, so the cervical
curvature of the sleeper 1s too excessive. As shown 1n FIG.
10c, each of the head supporting area and the cervical spine
supporting area has an appropriate height, maintaining the
physiological curve of the cervical spine of the sleeper. As
shown 1n FIGS. 3 and 4, when the sensor 3 detects that the
sleeper 1s lying supine, the inflation-deflation mechanism 2
may drive the main body 1 to adjust the heights of the head
and neck areas, maintaining the optimal physiological curve
of the cervical spine of the sleeper. When the sleeper 1s lying
supine, the accelerometer 12 may detect that the body 1s
sleeping on the back, or the image sensor may sense an
inirared 1mage of the front of the person. The i1mage or
information collected by the accelerometer 12 may be
transmitted to the central information processor 4, to rec-
ognize that the head and neck, or the face of the sleeper 1s
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in a posture of P0. Pre-entered data about the head, neck,
shoulder and chest of the user; data stored after a period of
use and adaptation of the user; or personalized and overrid-
ing data selected by the user; may be used by the central
information processor 4. The central information processor
4 will direct the air bags 8 1n area S of the head supporting
area 7, and air bags 8 1n arcas C of the cervical spine
supporting area 6 through the air pump and the pressure
tubing 5, to inflate or deflate, thereby adjusting the heights
of the areas S of the head supporting area 7 and the areas C
of the cervical spine supporting area 6.

As shown 1 FIG. 11a, the head supporting area 1s too
high, and the cervical spine supporting area 1s too low, so the
axial line from the sleeper’s vertex to the sleeper’s chin 1s
not on the same horizontal plane as the sleeper’s cervical and
thoracic spine. As shown 1n FIG. 115, the head supporting
area 1s too low, and the cervical spine supporting area 1s too
high, so the axial line from the sleeper’s vertex to the
sleeper’s chin 1s also not on the same horizontal plane as the
sleeper’s cervical and thoracic spine. As shown 1n FIG. 11c,
cach of the head supporting area and the cervical spine
supporting area has an appropriate height, so the axial line

from the sleeper’s vertex to the sleeper’s chin 1s on the same
horizontal plane as the sleeper’s cervical and thoracic spine.
As shown 1n FIGS. 5 and 6, when the sensor 3 detects that
the sleeper 1s lying laterally, the intlation-deflation mecha-
nism 2 may drive the main body 1 to adjust the heights of
the head and neck areas, maintaining the axial line from the
sleeper’s vertex to the sleeper’s chin on the same horizontal
plane as the sleeper’s cervical and thoracic spine. When the
sleeper 1s lying laterally, the accelerometer 12 will detect a
change in the gradient, or the 1image sensor will sense an
inirared 1mage of the side of the person. The heights of the
areas S of the head supporting area 7 and the areas C of the
cervical spine supporting area 6 will be adjusted accordingly
and automatically, so that the axial line from the sleeper’s
vertex to the sleeper’s chin 1s on the same horizontal plane
as the sleeper’s cervical and thoracic spine. Each time the
sleeper changes his/her sleeping posture, the accelerometer
12 will detect a change 1n the gradient, or the 1mage sensor
may sense a change 1n the infrared image After a period of
observation (about 3-10 s), in which the physical motion of
turning over has been accomplished, that 1s, after a series of
static images have be acquired, the sensor 3 will update and
transmit the still infrared 1mage to the central information
processor 4 for processing. Thereafter, each of the areas S of
the head supporting area 7 and areas C of the cervical spine
supporting area 6 will be adjusted to an optimal height.
As shown 1n FIGS. 7 and 8, when the sensor 3 detects the
sleeper 1s snoring or his/her respiratory rate falls below a
predetermined value, and the sensor 3 detects that the
sleeper 1s lying supine, the inflation-deflation mechanism 2
may drive the main body 1 to adjust the height of the head
and neck areas, to facilitate the sleeper to change from lying
supine to lying laterally. When a person 1s lying supine, it 1s
casy to cause upper airway obstruction since the back of the
tongue will tend to drop backwards. Snoring tends to occur
when one sleeps on his/her back. When the sound sensor 11
detects that the sleeper 1s snoring, or the accelerometer 12
senses vibrations, this information may be processed by the
central information processor 4 as information about snor-
ing. If the image of the sleeper or the information sensed by
the accelerometer 12 shows that the sleeper 1s lying supine
(1.e., P0), a preset computer program may activate the three
air bags 8 1n the areas C to have diflerent levels of inflation
or detlation sequentially, to motivate the sleeper to change
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from lying supine to lying laterally (1.e., RO, RR or L0, LL),
to 1mprove the airway patency, and reduce or stop the
snoring of the sleeper.

As shown 1n FIGS. 7 and 8, when the sensor 3 detects the
sleeper 1s snoring or his/her respiratory rate falls below a
predetermined value, and the sensor 3 detects that the
sleeper 1s sleeping on his/her left side, the inflation-detlation
mechanism 2 may drive the main body 1 to adjust the height
of the head and neck areas, to facilitate the sleeper to change
from sleeping on his/her lett side to sleeping on his/her right
side; and when the sensor 3 detects the sleeper 1s snoring or
his/her respiratory rate falls below a predetermined value,
and the sensor 3 detects that the sleeper 1s sleeping on his/her
right side, the inflation-detlation mechamsm 2 may drive the
main body 1 to adjust the height of the head and neck areas,
to facilitate the sleeper to change from sleeping on his/her
right side to sleeping on his/her left side. That 1s, when the
snorer 1s sleeping on his/her right side (1.e., R0 or RR), the
device may motivate the sleeper to change to sleeping on
his/her left side (1.e., LO or LL), and when the snorer 1s
sleeping on his/her left side (i.e., L0 or LL), the device may
motivate the sleeper to change to sleeping on his/her right
side (1.e., RO or RR).

Preferably, the method may further include: controlling,
by the central imnformation processor, the inflation-deflation
mechanism to withhold from intervening, preventing any
movement of the main body from disturbing the sleeper,
when the sensor detects that the sleeper 1s 1n deep sleep, and
that each of blood oxygen saturation, breathing rate and
heart rate of the sleeper falls within a predetermined range.
When the accelerometer 12 and the image sensor 10 detects
no change 1n the sleeping posture of the sleeper over a period
of time, the central information processor 4 may determine
that the sleeper 1s 1n a sleep state, and 11 each of the blood
oxygen of the sleeper detected by the blood-oxygen mea-
suring device, and the breath and heart rate of the sleeper
detected by the accelerometer 12 falls within a predeter-
mined range, the central information processor 4 will with-

hold the mflation-deflation mechanism from intervemng.

Example Two

Both the image sensor 10 and the accelerometer 12 are
used to detect the sleeping posture of the sleeper, and
transmit information to the central information processor 4

in real time, so the sensor 3 1n Example one includes the
image sensor 10 and the accelerometer 12, both of which are
applied 1n the adjustable pillow device to detect the sleeping
posture ol the sleeper. The adjustable pillow device in
Example Two 1s diflerent from the adjustable pillow device
in Example One 1n that: the sensor 3 includes one of the
image sensor 10 and the accelerometer 12, that 1s, either the
image sensor 10 or the accelerometer 12 1s applied 1n the
adjustable pillow device, which can also achieve the detec-
tion of the sleeping posture of the sleeper.

Example Three

As shown in FIG. 12, the adjustable pillow device 1n
Example Three 1s diflerent from the adjustable pillow device
in Example One 1n that: the cervical spine supporting arca 6
1s provided with three air bags 8 sequentially arranged along
the length of the main body 1; and the head supporting area
7 1s provided with three air bags 8 sequentially arranged
along the length of the main body 1. The six air bags 8 may
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achieve a better adjustment to the head of the sleeper, and
have a higher requirement on their sensitivity and produc-
tion technology.

Each technical feature in the above embodiments can be
combined 1n any way, and for the purpose ol concise
description, not all possible combinations of each technical
feature 1n the above embodiments have been described,
however, these combinations of each technical feature all
belong to the scope of the present description as long as no
contradiction exists.

The above embodiments have only shown certain modes
ol extrusion of the present disclosure, which 1s described
more specifically and 1n detail, but it cannot be considered
as limit to the scope of the present disclosure. It should be
noted that, for those skilled 1n the art, this embodiments may
have various variants and modifications without departing
from the present inventive 1ideas and concept, all belong to
the protection scope of the present disclosure. Thus, the
protection scope of the present disclosure subjects to the
attached claims

What 1s claimed 1s:

1. An adjustable pillow device, comprising:

a main body, a height of the main body adjustable
according to sleeping posture information and body
figure data of a sleeper;

an inflation-detlation mechanism, connected to the main
body, and programmed to perform regional height
adjustment of the main body;

a sensor, programmed to collect and feed back the sleep-
ing posture iformation about the sleeper; and

a central information processor, connected to the sensor
and to a confrol terminal of the intlation-deflation
mechanism respectively, and configured to acquire the
body figure data of the sleeper, receive the sleeping
posture information from the sensor, and send an
adjusting direction to the control terminal of the infla-
tion-deflation mechanism based on both the sleeping
posture mnformation and the body figure data of the
sleeper, the body figure data including collected dimen-
sional data of at least one of a head, a neck, shoulders,
and a chest of the sleeper,

wherein the main body includes a cervical spine support-
ing area and a head supporting area, the cervical spine
supporting area having a height higher than the head
supporting area, and each of the cervical spine support-
ing area and the head supporting area 1s provided with
at least one air bag,

wherein the sensor includes an accelerometer configured
to be located below the main body, or on the chest,
back, hip, or head of the sleeper.

2. The adjustable pillow device of claim 1, wherein the
cervical spine supporting area 1s provided with three air bags
sequentially arranged along a length of the main body, and
the head supporting area 1s provided with one air bag.

3. The adjustable pillow device of claim 1, wherein the
cervical spine supporting area 1s provided with three air bags
sequentially arranged along a length of the main body, and
the head supporting area 1s provided with three air bags
sequentially arranged along the length of the main body.

4. The adjustable pillow device of claim 1, wherein the
inflation-deflation mechanism includes an air pump, and a
pressure tubing connecting the air pump to the air bag, the
air pump has a control terminal electrically connected to the
central information processor, and the pressure tubing is
provided with a switching valve electrically connected to the
central information processor.
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5. The adjustable pillow device of claim 4, wherein the air
pump 1s a silent air pump.

6. The adjustable pillow device of claim 1, wherein the
cervical spine supporting arca and/or the head supporting
area are provided with a temperature adjuster.

7. The adjustable pillow device of claim 1, further com-
prising plates arranged 1n the head supporting area and/or
the cervical spine supporting area respectively, the plate
arranged 1n the head supporting area 1s positioned away
from the top of the head supporting area, and the plate
arranged 1n the cervical spine supporting area 1s positioned
away from the top of the cervical spine supporting area.

8. The adjustable pillow device of claim 4, wherein the
central 1nformation processor and/or the air pump are
arranged 1n a box with sound insulation properties.

9. The adjustable pillow device of claim 1, further com-
prising:

an mnformation storage device electrically connected to

the central information processor;

an information transmission mechanism electrically con-

nected to the central information processor; and

an environmental information collector electrically con-

nected to the central mnformation processor.

10. The adjustable pillow device of claim 1, wherein the
sensor includes an 1mage sensor to be installed above the
head of the sleeper.

11. The adjustable pillow device of claim 1, wherein the
sensor mncludes a sound sensor.

12. The adjustable pillow device of claim 1, wherein the
sensor mncludes a blood-oxygen measuring device attached
to a hand of the sleeper.

13. A pillow adjusting method of the adjustable pillow
device of claim 1, comprising:

collecting, by the sensor, sleeping posture information

about the sleeper;

recerving, by the central information processor, the sleep-

ing posture information from the sensor, and sending an
adjusting direction to the intlation-detlation mechanism
based on the sleeping posture information and the body
figure data of the sleeper; and

performing, by the main body, regional height adjustment

of the main body, directed by the iflation-deflation
mechanism.

14. The pillow adjusting method of claim 13, wherein the
adjusting includes:

maintaining physiological curvature of the cervical spine

of the sleeper by directing the main body to perform
regional height adjustment via the inflation-deflation
mechanism, when the sensor detects that the sleeper 1s
lying supine.

15. The pillow adjusting method of claim 13, wherein the
adjusting includes:

maintaining that an axial line from the sleeper’s vertex to

the sleeper’s chin 1s on the same horizontal plane as the
sleeper’s cervical and thoracic spine by directing the
main body to perform regional height adjustment via
the inflation-deflation mechanism, when the sensor
detects that the sleeper 1s lying laterally.

16. The pillow adjusting method of claim 13, wherein the
adjusting includes:

facilitating the sleeper to change from lying supine to

lying laterally by directing the main body to perform
regional height adjustment via the inflation-deflation
mechanism, when the sensor detects that the sleeper 1s
snoring, with a respiratory rate below a predetermined
value, and that the sleeper 1s lying supine.
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17. The pillow adjusting method of claim 13, wherein the
adjusting includes:

facilitating the sleeper to change from sleeping on his/her
left side to sleeping on his/her right side by directing
the main body to perform regional height adjustment 5
via the inflation-deflation mechanism, when the sensor
detects that the sleeper i1s snoring, with a respiratory
rate below a predetermined value, and that the sleeper
1s sleeping on his/her left side; and

facilitating the sleeper to change from sleeping on his/her 10
right side to sleeping on his/her left side by directing
the main body to perform regional height adjustment
via the inflation-deflation mechanism, when the sensor
detects that the sleeper 1s snoring, with a respiratory
rate below a predetermined value, and that the sleeper 15
1s sleeping on his/her right side.

18. The pillow adjusting method of claim 13, further

comprising;

controlling, by the central information processor, the
inflation-deflation mechamism to withhold from inter- 20
vening, when the sensor detects that the sleeper 1s
asleep, and that each of blood oxygen saturation,
breathing rate and heart rate of the sleeper falls within
a predetermined range.
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